Induction of interferon-gamma by cord blood mononuclear cells is calcium dependent.
Human cord blood mononuclear cells (MNCs) are deficient in their ability to produce interferon-gamma (IFN-gamma). Previous studies have shown that phytohemagglutinin (PHA)-stimulated neonatal MNCs produced significantly less IFN-gamma than adult PHA-stimulated MNCs. The deficient IFN-gamma production is partly due to the absence of a macrophage-derived soluble mediator. Supernatants from PHA-stimulated adult macrophages and phorbol myristate acetate (PMA)-stimulated U937 cells (which were dialyzed prior to culture to remove PMA) increased IFN-gamma production in neonatal PHA-stimulated MNC (14 to 217 units/ml and 14 to 293 units/ml, respectively). The requirement for a soluble macrophage mediator was replaced by the addition of exogenous calcium chloride (CaCl2) to PHA-stimulated cord blood MNCs. The increase in IFN-gamma production by exogenous CaCl2 was blocked by the addition of the calcium channel blocker, manganese chloride (MnCl2). Furthermore, the increased IFN-gamma production by PHA-stimulated cord blood MNC in the presence of PHA-stimulated adult macrophage supernatant or PMA-stimulated U937 supernatant was abrogated by the addition of MnCl2, chlorpromazine, and verapamil. These data suggested that the soluble factor produced by PHA-stimulated adult macrophage supernatant and PHA-stimulated U937 supernatant induced IFN-gamma production in PHA-stimulated cord blood MNC by inducing calcium-dependent signals at more than one site.